Abnormal expression of pancreatic islet exocytotic soluble N-ethylmaleimide-sensitive factor attachment protein receptors in Goto-Kakizaki rats is partially restored by phlorizin treatment and accentuated by high glucose treatment.
The role of glucotoxicity in dysregulation of islet exocytotic soluble N-ethylmaleimide-sensitive factor attachment protein receptor (SNARE) complex proteins and insulin response was explored in the hyperglycemic Goto-Kakizaki (GK) rat. Syntaxin-1A and vesicle-associated membrane protein isoform 2, which drive insulin granule exocytotic fusion, and the associated nSec1, which modulates the SNARE complex assembly, were diminished in GK pancreatic islets to approximately 40% of the levels in control Wistar rat islets. Phlorizin treatment (12 d) induced normoglycemic control in GK rats, resulting in partial restoration of the insulin response to glucose. Furthermore, islet SNARE complex and nSec1 proteins increased by about 40%. Phlorizin treatment did not affect levels of islet SNARE proteins in controls or on the same SNARE complex proteins in GK rat brain. To examine the role of hyperglycemia per se, GK and control rat islets were exposed for 5 d in culture to 5.5 and 16.7 mM glucose. High glucose treatment greatly increased the levels of synaptosomal-associated membrane protein of 25 kDa and, less markedly, the levels of syntaxin-1A and nSec1 in control islets more than in GK rat islets, whereas levels were reduced in both. This was accompanied by sustained impairment of the insulin response to glucose in GK islets and a normal response in control islets. Thus, GK islets demonstrate dysregulation of SNARE protein expression, and their compensatory increase by high glucose exposure is abrogated. Conversely, normoglycemic control results in partial replenishment of these critical components of the insulin exocytotic machinery and improvement in the insulin response. We propose that dysregulation of SNARE proteins is an important mechanism behind glucotoxicity-mediated impairment of the insulin response to glucose.